[Effect of extracellular matrix components on adhesion of bone marrow multipotent mesenchymal stromal cells to polytetrafluoroethylene].
Search for new bioengineering materials for creation of small-diameter vascular grafts is currently a priority task. One of the promising trends of creating tissue engineering constructions is coating the internal layer of implants made of polytetrafluoroethylene (PTFE) with autologous mesenchymal multipotent stromal cells. In the study we assessed the ability of separate components of the extracellular matrix such as fibronectin, type I collagen and type IV collagen to influence adhesion, proliferation and morphology of mesenchymal multipotent stromal cells being cultured on PTFE. Bone marrow multipotent stromal cells taken from second-passage Wistar rats in the amount of 106 per 1 cm2 were applied onto PTFE. We used the following variants of preliminary treatment of the material prior to seeding: fibronectin with type I collagen, fibronectin with type IV collagen, fibronectin with a mixture of type I and IV collagens, as well as a control group without coating. After six weeks of cell growth on PTFE patches the samples were subjected to fixation in 10% formalin followed by haematoxylin-eosin stain and morphometric assessment of adhered cells by calculation using the software AxioVision (Carl Zeiss), assessing the number of cells, area of the cellular monolayer, dimensions and ratios of the area of separate cells and the area of cellular nuclei. The maximal area of the monolayer from mesenchymal multipotent stromal cells on the PTFE surface was revealed while culturing with a mixture of fibronectin and type I and IV collagens. Cell colonization density while treatment of the synthetic material with mixtures of fibronectin with type I collagen, type IV collagen and type I and IV collagens demonstrated the results exceeding the parameters of the control specimen 5-, 2.5- and 7-fold, respectively. Hence, extracellular matrix components considerably increase enhance adhesion of cells to PTFE, as well as improve formation of a monolayer from mesenchymal multipotent stromal cells.